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The  Effects  of  Video  Game  Experience  on  Computer-Based  Air  Traffic 
Controller  Specialist,  Air  Traffic  Scenario  Test  Scores 


INTRODUCTION 

The  FAA  undertook  a  major  review  of  its  Air 
Traffic  Control  Specialist  (ATCS)  selection  and  train¬ 
ing  programs  in  1 990  to  address  agency  and  applicant 
costs  and  other  concerns.  Three  major  ATCS  selec¬ 
tion  policy  goals  were  identified  for  the  project:  (1) 
reduce  the  cost  of  the  ATCS  selection  process,  (2) 
maintain  the  validity  of  the  ATCS  selection  system, 
and  (3)  support  agency  cultural  diversity  goals.  The 
first  step  toward  achieving  these  goals  was  to  develop 
and  validate  a  test  battery  to  replace  the  9-week  FAA 
Academy  Nonradar  ATCS  Screen  that  serves  as  the 
second  major  hurdle  in  the  agency’s  multiple  hurdle 
selection  process  (Broach  &  Brecht  -  Clark,  1993). 

Development  of  the  new  Pre-T  raining  Screen  (PT  S) 
test  battery  began  in  late  1990  by  reviewing  available 
information  about  the  cognitive  requirements  of  the 
AT CS  job.  As  described  in  one  cognitive  task  analysis, 
controllers  attend  to  multiple  information  sources, 
assess  and  integrate  the  data,  develop  and  prioritize 
plans  of  action,  and  implement  those  plans  under 
time  pressure  while  maintaining  situational  awareness 
(Human  Technology,  Inc.,  1991).  To  assess  the  cog¬ 
nitive  and  sensory  attributes  required  to  perform 
these  job  functions,  the  PTS  test  battery  was  devel¬ 
oped  by  Aerospace  Sciences,  Inc.  (ASI).  Two  com¬ 
puter-administered  information  processing  tests  were 
designed  to  dynamically  assess  cognitive  attributes, 
such  as  spatial  reasoning,  short-term  memory,  move¬ 
ment  detection,  pattern  recognition,  and  attention 
allocation  (ASI,  1991).  In  addition,  the  Air  Traffic 
Scenario  Test  (ATST),  a  low-fidelity  radar  simulation 
of  air  traffic  control  vectoring  and  separation  tasks, 
was  developed  as  a  computer  administered  work 
sample. 

The  ATST  (Figure  1),  is  a  computerized  work 
sample  test  that  was  developed  by  4  subject  matter 
experts  with  more  than  30  years  of  air  traffic  control 
experience  (ASI,  1991).  The  task  requires  the  subject 
to  control  aircraft  within  a  simplified  synthetic  airspace, 


directing  them  to  their  destinations  according  to  a 
small  set  of  rules.  The  ATST  runs  on  a  80386  class 
personal  computer  (PC)  with  a  standard  640  x  480 
16-color  VGA  display.  Because  the  ATST  was  a  PC  - 
based  application  with  a  strong  resemblance  to  a  video 
game,  concern  was  raised  that  prior  video  game  expe¬ 
rience  might  give  some  applicants  an  advantage  over 
others  in  obtaining  better  scores.  No  data  were  avail¬ 
able  to  evaluate  this  concern,  as  the  relationship  of 
prior  computer  or  video  game  experience  to  perfor¬ 
mance  on  computerized  work  samples  has  not  been 
investigated.  Previous  research  on  computerized  tests 
has  focused  on  topics  such  as  the  equivalence  of 
computerized  to  paper-and-pencil  formats  (Finegan 
&  Allen,  1994;  King  &  Miles,  in  press;  Lee,  Moreno, 
&  Sympson,  1986;  Lukin,  Dowd,  Plake,  &  Kraft, 
1985;  Lushene,  O’Neil,  &  Dunn,  1974;  Mazzeo  &: 
Harvey,  1988;  Mead  &  Drasgow,  1993;  Rabbit, 
Banerji,  &  Szymanski,  1989;  Vansickle,  Kimmel,  & 
Kapes,  1989;  Wilson,  Genco,  &  Yager,  1985),  faking 
on  computerized  tests  of  non-cognitive  constructs 
such  as  personality  and  biodata  (Booth-Kewley, 
Edwards,  &  Rosenfeld,  1992;  Burke,  1992;  Koson, 
Kitchen,  Kochen,  &  Stodolosky,  1 970;  Lautenschlager 
&  Flaherty,  1990;  Martin  &  Nagao,  1989;  Potosky, 
1996;  Rosenfield,  Giacalone,  Knouse,  Doherty, 
Mitchell-Vicino,  Kantor,  &  Greaves,  1991),  the  mod¬ 
erating  effects  of  prior  computer  experience  on  scores 
earned  on  computerized  versions  of  traditional  achieve¬ 
ment  or  power  tests  (Lee,  1986),  and  the  effects  of 
practice  with  video  games  on  individual  difference 
tests  for  constructs,  such  as  spatial  ability  (Dorval  & 
Pepin,  1986;  Lohman,  1979).  The  effects  of  com¬ 
puter  or  video  game  experience  on  work  sample  scores 
have  not  been  systematically  investigated.  Aerospace 
Sciences,  Inc.  (ASI,  1991),  in  the  course  of  validating 
the  PTS,  found  that  prior  computer  or  video  game 
experience  did  not  moderate  the  validity  of  the  com¬ 
posite  PTS  score  as  a  predictor  of  performance  in 
initial  ATCS  training  at  the  FAA  Academy.  However, 
the  relationship  of  prior  computer  experience  to  scores 
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earned  on  the  work  sample  test  is  unknown.  The 
results  of  the  previous  study  (ASI,  1991)  suggested 
that  the  composite  score  earned  on  the  PTS  was  an 
equally  valid  predictor  of  FAA  Academy  scores  for 
persons  with  little  or  much  prior  computer  or  video 
game  experience.  However,  the  direct  relationship  of 
prior  computer  or  video  game  experience  to  the  final 
scores  earned  on  the  ATST  was  not  investigated  by 
ASI. 

The  purpose  of  this  study,  therefore,  was  to  extend 
and  refine  the  earlier  ASI  analysis,  by  evaluating  the 
incremental  validity  of  prior  video  game  experience 
over  that  of  general  aptitude  as  a  predictor  of  work 
sample  test  scores.  A  finding  of  no  incremental  valid¬ 
ity  for  prior  video  game  experience  as  a  predictor  of 
ATST  scores  would  be  supportive  of  the  earlier  ASI 
study  involving  composite  PTS  scores.  However,  a 
finding  that  video  game  experience  did  have  incre¬ 
mental  validitywould  indicate  that  a  careful  re-exami¬ 
nation  of  the  ASI-moderated  validity  analysis,  in 
terms  of  the  individual  scores  comprising  the  PTS 
composite,  is  warranted. 


METHOD 

Sample 

The  subjects  for  this  study  were  404  air  traffic 
control  students  who  entered  the  FAA  Academy  ATCS 
Nonradar  Screen  inMarchandAprilof  1991.  Sample 
demographic  characteristics  are  presented  in  Table  1 . 

Thesample  consisted  primarily  of  non-minoritymales. 

Measures 

Aptitude  score.  The  written  ATCS  aptitude  tests 
comprising  the  initial  hurdle  in  the  ATCS  selection 
process  were:  (a)  the  Multiplex  Controller  Aptitude 
Test  (MCAT)  and  (b)  the  Abstract  Reasoning  Test 
(ABSR).  The  development,  psychometric  characteris¬ 
tics,  and  validity  of  these  written  AT CS  aptitude  tests 
have  been  extensively  desctibed  elsewhere  (Brokaw, 
1984;  Collins,  Boone,  &  VanDeventer,  1984;  Man¬ 
ning,  1991;  Sells,  Dailey,  &Pickrel,  1984).  Scoring  of 
the  tests  was  done  by  summing  the  MCAT  (weighted 
.8)  and  ABSR  (weighted  .2)  scores.  The  resulting 
weighted  scores  were  then  transformed  to  a  score  with 


TABLE  1 

Sample  demographic  characteristics 


SEX 

{N  =  404) 

Male 

Female 

MEAN  AGE 

26.5 

26.3 

EDUCATIONAL  LEVEL 

%  High  School  Only 

13.9 

10.4 

%  Some  College 

44.3 

41.3 

%  College  Degree 

41.7 

48.3 

MINORITY  GROUP 

%  Minority 

19.0 

15.0 

%  Non-Minority 

81.0 

85.0 
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a  mean  of  70  and  maximum  of  100,  known  as  the 
Transmuted  Composite  (TMC).  About  half  of  all 
applicants  were  expected  to  score  at  or  above  the  mean 
(Rock,  Dailey,  Ozur,  Boone,  &  Pickrel,  1984a).  Ap¬ 
plicants  with  3  years  of  general  experience,  4  years  of 
college,  or  any  combination  of  education  and  experi¬ 
ence  equating  to  3  years  of  general  experience  and 
without  prior  aviation  experience,  were  required  to 
earn  a  TMC  of  at  least  75.1  to  qualify  for  employ¬ 
ment.  Applicants  not  meeting  these  criteria  were 
ineligible  for  employment  as  controllers.  TMC  was 
used  in  our  analyses  as  the  measure  of  candidate 
aptitude,  as  it  provided  a  measure  of  ability  unad¬ 
justed  for  previous  experience  and/or  military  service. 
Descriptive  statistics  for  the  TMC  scores  are  pre¬ 
sented  in  Table  2  for  the  research  sample. 

Predictor.  The  Computer  Use  Survey  (CUS),  was 
developed  to  assess  prior  usage  and  familiarity  with 
personal  computers  and  was  used  as  the  predictor  in 
this  study.  The  CUS  (see  Appendix)  was  modeled 
after  a  survey  used  by  researchers  at  the  NASA-Ames 
Research  Center  (S.  Hart,  personal  communication, 
FebruaryS,  1991),with3majorblocksofitems.  First, 
respondents  indicated  the  frequency  of  use  of  per¬ 
sonal  computers  and  software  (8  items)  on  a  5-point 
Likert-type  scale:  0  =  Never;  1  =  Seldom;  2  =  Sometimes; 

3  =  Frequently;  4  =  Often.  Second,  students  indicated 
ownership  of  and  training  on  the  use  of  personal 
computers  (9  items):  0  =  A/o;  1  =  Yes.  Finally,  the  study 
participants  indicated  their  proficiency  on  various 


kinds  of  video  games  (9  items)  on  the  following  5- 
point  Likert-type  scale:  0  =  Never  play;  1  =  Poor;  2  = 
Average;  3  =  Very  good;  and  4  =  Superior.  Only  the  9 
items  relating  to  video  game  experience  were  used  in 
this  analysis.  Reliability  (a  =  .82)  and  principal  com¬ 
ponent  analyses  suggested  that  the  9  CUS  items  relat¬ 
ing  to  video  games  were  related  in  such  a  way  as  to 
support  combining  them  into  1  composite  score.  The 
values  were  summed  and  averaged  to  create  the  pre¬ 
dictor  variable.  Video  Game  Average  (VIDEO). 

Criterion.  The  criterion  in  the  analysis  was  perfor¬ 
mance  on  the  Air  Traffic  Scenario  Test.  The  ATST 
(Figure  1),  required  the  subject  to  control  aircraft 
within  a  simplified  synthetic  airspace,  directing  them 
to  their  destinations  according  to  a  small  set  of  rules. 
There  were  6  destinations:  4  outbound  gates.  A,  B,  C, 
and  D;  and  2  airports,  E  and  F.  The  direction  of  travel, 
speed,  and  altitude  of  the  aircraft,  represented  by 
small  arrows  next  to  the  quasi  -  data  blocks,  were 
controlled  by  mouse.  Three  alphanumeric  characters 
comprised  the  quasi  -  data  blocks:  first,  aircraft  speed 
{Slow,  Medium,  second,  altitude  {1  =  Lowest, 

through  4  =  Highest);  and  third,  destination.  The 
orientation  of  the  aircraft  arrow  indicated  its  current 
direction  of  flight.  An  open  circle  in  an  upper  corner 
of  the  data  block  indicated  an  aircraft  waiting  to  be 
activated  by  (“handed  off  to”)  the  subject.  The  large 
arrow  in  the  lower  right-hand  corner  of  the  screen 
indicated  the  landing  direction  at  airports  E  and  F, 
while  the  bottom  horizontal  bar  icon  represented  the 


TABLE  2 

Sample  descriptive  statistics  of  predictors  and  criteria. 


Sample  (N 

=  404) 

M 

SD 

TMC 

93.47 

21.67 

VIDEO 

14.42 

6.75 

ATSAFE 

20.81 

21.67 

ARVDELAY 

32.53 

36.37 

HNDDELAY 

57.81 

17.34 
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FIGURE  1 

Air  Traffic  Scenario  Test 
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Figure  1.  AIR  TRAFFIC  SCENARIO  TEST  (ATST)  SCREEN.  The  boundary  encloses  a 
simplified  airspace,  with  4  outbound  gates,  A,  B,  C,  and  D,  and  2  airports,  E  and  F.  The 
aircraft  and  direction  of  flight  are  represented  by  the  arrows  adjacent  to  a  data  block^The 
alphanumeric  data  block  indicates  aircraft  speed  (Slow,  Medium,  or  Fast)  and  altitude  (1 
=  lowest  4  =  highest).  Aircraft  waiting  to  be  handed  off  are  tagged  with  a  small  open  circle 
in  the  upper  right  hand  corner  of  the  data  block.  Aircraft  are  controlled  with  a  mouse.  First, 
the  subject  clicks  on  an  aircraft,  and  then  clicks  on  the  appropriate  element  of  either  the 
direction  control,  altitude  control,  or  speed  control  icons  to  change  that  flight  parameter. 
Subjects  are  reminded  of  the  required  landing  direction  at  airports  and  rninimum  horizontal 
separation  distance  by  the  landing  direction  and  separation  distance  icons  respectively. 


minimum  lateral  separation  distance.  Aircraft  landed 
at  airports  E  and  F  at  the  lowest  altitude  and  slow 
speed  in  the  required  direction;  aircraft  exited  gates  A, 
B,  C,  and  D  at  the  fastest  speed  and  highest  altitude. 
A  difference  in  altitude  between  any  2  aircraft  was 
considered  adequate  separation;  aircraft  at  the  same 
altitude  had  to  be  separated  by  at  least  5  nautical 
miles,  as  represented  by  the  separation  icon.  In  addi¬ 
tion,  all  aircraft  had  to  be  separated  from  the  airspace 
boundary  by  at  least  5  nautical  miles.  Error  counts 
associated  with  separation  violations  and  crashes  were 
obtained  and  summed  with  procedural  errors  such  as 
exiting  a  gate  at  the  wrong  altitude  to  create  an  overall 
errorscore  (ATSAFE).  The  system  automatically  com¬ 
puted  the  difference  between  the  actual  time  to  reach 
destination  for  each  aircraft  and  the  time  required  for 


the  optimum  flight  path,  as  determined  by  the  system 
software.  Summed  across  aircraft,  this  arrival  delay 
(ARVDELAY)  provided  a  measure  of  subject  effi¬ 
ciency  in  routing  aircraft  and  managing  the  synthetic 
aitspace.  In  addition,  the  system  computed  the  differ¬ 
ence  between  the  time  of  appearance  for  an  aircraft  as 
a  hand  off  and  the  time  of  acceptance.  Averaged  across 
new  aircraft  appearing  in  the  scenarios,  this  haind  off 
delay  (HNDDELAY)  ptovided  a  measure  of  subject 
efficiency  in  accepting  new  aircraft  and  managing 
workload.  Performance  feedback  on  these  measures 
was  provided  to  subjects  at  the  end  of  each  of  20 
practice  scenarios.  The  subjects  for  this  study  com¬ 
pleted  the  20  ATST  practice  sessions  over  2.5  days 
(Monday  afternoon  through  Wednesday),  followed 
by  the  final  6  ATST  “for  grade”  testing  sessions  on 
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Thursday.  The  three  criterion  measures  used  for  this 
study;  Air  Traffic  Safety  (ATSAFE),  Arrival  Delay 
(ARVDELAY),  and  Hand-off  Delay  (HNDDELAY), 
were  computed  using  data  from  the  final  6  ATST  “for 
grade”  testing  sessions.  A  lower  score  represented 
better  performance  on  each  criterion  measure.  For 
example,  higher  scores  for  ATSAFE  indicated  that 
the  subject  had  more  crashes  or  committed  more 
separation  and  procedural  errors  than  a  subject 
with  a  lower  ATSAFE  score.  Similarly,  higher  scores 
on  ARVDELAY  and  HNDDELAY  indicated  more 
delay  time  than  a  lower  score. 

Procedure 

Multiple  regression  analysis  was  used  to  test  the 
null  hypothesis  that  the  predictor  variable  Video 
Game  Experience  (VIDEO)  had  no  incremental  va¬ 
lidity  over  Cognitive  Aptitude  scores  (TMC)  in  the 
prediction  of  performance  of  the  3  criterion  measures 
of  ATST  performance.  The  alternative  hypothesis  was 
that  ATST  error  and  delay  scores  decreased  as  video 
game  experience  increased,  after  taking  into  account 
differences  in  general  aptitude  for  the  ATCS  occupa¬ 
tion.  The  amount  of  variance  in  ATSAFE  accounted 
for  by  TMC  was  estimated  in  the  first  step  of  the 
analysis.  Next,  the  performance  measure  was  regressed 
on  the  predictor  variable  (VIDEO)  in  a  hierarchical 
analysis  to  assess  the  incremental  validity  of  the  pre¬ 
dictor.  These  steps  were  repeated  using  performance 
on  ARVDELAY  as  the  criterion  and  again  repeated 
with  HNDDELAY  as  the  criterion. 

As  the  analyses  were  performed  on  the  same  sample, 
the  alpha  level  was  adjusted  to  control  the  Type  I  error 
rate,  using  the  Bonferroni  procedure  (Dunn,  1961; 
Kirk,  1968;  Miller,  1966).  Following  this  adjustment, 
only  results  that  were  <.014  were  considered  significant. 

RESULTS 

Air  Traffic  Safety  (ATSAFE) 

The  correlations  between  ATSAFE,  TMC,  and 
VIDEO  are  presented  in  Table  3.  The  correlation 
between  ATSAFE  and  the  predictor  (VIDEO)  was 
low  but  significant  (r  =  .12,  N  =  404,  p<  .05).  The 
correlation  between  ATSAFE  and  the  cognitive 


aptitude  measure  (TMC)  was  significant  {r=  ,  1 9,  V  = 
404 yp<  .01).  Results  from  the  regression  analysis  for 
ATSAFE  are  presented  in  Table  4.  The  performance 
variable  (ATSAFE)  was  regressed  on  the  Transmuted 
Composite  score  (TMC)  and  the  predictor  variable 
(VIDEO)  using  a  forward  hierarchical  stepwise  vari¬ 
able  selection  strategy,  TMC  was  entered  first  into  the 
regression  {R^  =  .037,  F  =  15.60,  p<  .001),  and 
accounted  for  4%  of  the  variance  in  ATSAFE.  Self- 
reported  experience  on  various  video  games  (VIDEO) 
accounted  for  an  additional  1.3%  of  the  variance  in 
ATSAFE  (A7?2=  .013,  10.674, /><  .001). 

Arrival  Delay  (ARVDELAY) 

The  correlation  between  ARVDELAY  and 
(VIDEO)  was  r  =  .20,  {N ^  404, p<  .01).  The  corre¬ 
lation  between  ARVDELAY  and  TMC  was  lower  (r  = 
.15,  N  ~  404,  p<  .01).  Results  from  the  regression 
analysis  for  ARVDELAY  are  presented  in  Table  5. 
The  criterion  (ARVDELAY)  was  regressed  on  the 
Transmuted  Composite  score  (TMC)  and  the  predictor 
variable  VIDEO  using  a  forward  hierarchical  stepwise 
variable  selection  strategy.  TMC  was  entered  first  into 
the  equation  and  accounted  for  2%  of  the  variance  in 
ARVDELAY  (/?2=  .023,  F=  8.945.p<  .05).  Self-reported 
experience  on  various  video  games  (VIDEO)  accounted 
for  an  additional  3.6%  of  the  variance  in  ARVDELAY 
{AR^=^  .036,  F=  12315, p<  .001). 

Hand-off  Delay  (HNDDELAY) 

The  correlation  between  HNDDELAY  and  the 
predictor  (VIDEO)  was  r=  .30,  {N  -  404,  p<  .01). 
The  correlation  between  HNDDELAY  and  TMC  was 
lower  (r  =  .16,  N  =  404,  p<  .01).  Results  from  the 
regression  analysis  for  HNDDELAY  are  presented  in 
Table  6.  The  criterion  variable  (HNDDELAY)  was 
regressed  on  theTransmuted  Composite  score  (TMC) 
and  the  predictor  variable  (VIDEO)  using  a  forward 
hierarchical  stepwise  variable  selection  strategy,  TMC 
was  entered  first  into  the  equation  and  accounted 
for  3%  of  the  variance  in  HNDDELAY  =  .026, 
F  =  10.753,  p<  .01).  Self-reported  experience  on 
various  video  games  (VIDEO)  accounted  for  an 
additional  9%  of  the  variance  in  HNDDELAY 
(Ai?2  .  .087,  F  =  25.488,  p<  .001). 
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TABLE  3 

Correlations  between  cognitive  aptitude  (TMC),  predictor  (VIDEO),  and  the 

performance  criteria 


TMC  VIDEO  ATSAFE  ARVDELAY  HNDDELAY 


TMC 

VIDEO 

.041 

ATSAFE 

.193** 

.123* 

ARVDELAY 

.148** 

.196** 

.032 

HNDDELAY 

.161** 

.301** 

.215** 

TABLE  4 

Results  of  stepwise  hierarchical 
regression  analysis  on  ATSAFE  variable 


Model 

/?2 

A/?2 

AF 

F 

TMC 

.037 

15.60*** 

VIDEO 

.050 

.013 

5.57* 

10.67*** 

TABLE  5 

Results  of  stepwise  hierarchical  regression 
analysis  on  ARVDELAY  variable 


Model 

AA?2 

AF 

F 

TMC 

.023 

8.95** 

VIDEO 

.058 

.036 

15.37*** 

12.32*** 

TABLE  6 

Results  of  stepwise  hierarchicai  regression  anaiysis 
on  HNDDELAY  variable 


Model 

r2 

A/?2 

AF 

F 

TMC 

.026 

10.73** 

VIDEO 

.113 

.087 

39.22*** 

25.49*** 

*p<.05,  **p^.01,  ***ps.001 
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DISCUSSION 

Self-reported  experience  on  video  games  was  found 
to  be  significantly  related  to  ARVDELAY  and 
HNDDELAY  at  the  adjusted  significance  level  oi p< 
,014.  These  results  suggested  that  those  persons  with 
video  game  experience  were  more  efficient  in  han¬ 
dling  hand-offs  and  the  routing  of  aircraft  in  such  a 
way  as  to  minimize  arrival  delays.  In  short,  those  with 
video  game  experience  were  faster. 

At  first  glance,  these  results  seem  at  odds  with  those 
reported  in  the  initial  ASI  validation  studies.  How¬ 
ever,  the  ASI  findings  related  to  the  effects  of  com¬ 
puter  and  video  game  experience  on  composite  scores 
in  predicting  screen  success.  The  current  study  dealt 
with  video  game  experience  on  ATST  scores,  specifi¬ 
cally.  Moreover,  delay  scores  were  not  considered  in 
the  scoring  equation  at  the  time  of  the  original  valida¬ 
tion  studies.  None  the  less,  scores  earned  on  the  ATST 
were  the  most  heavily  weighted  components  of  the 
PTS  composite,  and  these  results  suggest  that  further 
research  is  needed  to  investigate  any  moderating  ef¬ 
fects  these  findings  may  have  on  composite  scores. 
That  research  might  include  delay. 

Additionally,  it  should  be  noted  that  the  criterion 
measures  were  computed  from  data  obtained  on  the 
last  day  of  screening.  A  considerable  amount  of  learn¬ 
ing  had  taken  place  by  this  time.  We  suspect  that  a 
much  larger  effect  size  might  have  been  noted  during 
the  early  learning  phases,  but  our  concern  here  was 
with  the  effect  upon  composite  scores.  Future  re¬ 
search  could  investigate  the  impact  of  prior  video 
game  experience  on  learning  curves  and  strategies 
used  in  the  work  sample  test. 
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APPENDIX  A 


COMPUTER  USAGE  SURVEY 

The  purpose  of  this  survey  is  to  3.ssess  your  level  of  experience  on  computers  and  video  games.  Please  read  each 
question  carefully  and  mark  the  response  that  best  reflects  your  experience  on  the  FAA  General  Answer  Sheet. 
Your  response  to  each  question  represents  a  critical  aspect  of  this  research. 

For  questions  1-8,  use  the  following  scale  to  estimate  how  many  times  in  the  past  year  you  have  done  the 
following: 

A  =  Never 
B  =  Seldom 
C  =  Sometimes 
D  =  Frequently 
E  =  Often 

1.  Used  a  typewriter? 

2.  Used  a  computer? 

3.  Used  a  computer  for  writing  or  word  processing? 

4.  Used  a  computer  for  developing  budgets? 

5.  Used  computer  programming  languages  (e.g.  BASIC,  FORTRAN,  or  C-Language)? 

6.  Played  home  computer  games  (software  games  for  a  personal  computer)? 

7.  Played  home  video  games  (hook  up  to  a  television  set,  such  as  Nintendo  or  Atari)? 

8.  Played  video  arcade  games  (stand-alone  units  that  usually  cost  a  quarter)? 


For  questions  9-17,  indicate  your  answer  using  the  following  scale: 

A  =  Yes 
B  =  No 


9.  Have  you  ever  had  a  course  in  typing? 

10.  Have  you  ever  had  a  course  on  the  use  of  a  computer? 

1 1 .  Have  you  ever  had  a  course  in  word  processing  on  a  computer? 

12.  Have  you  ever  had  a  course  on  computer  programming? 

13.  Have  you  ever  had  a  course  on  computer  repair? 

14.  Do  you  own  a  typewriter? 


(continued  on  next  page) 
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15.  Have  you  used  a  typewriter  as  a  part  of  a  job? 

16.  Do  you  own  a  computer? 

17.  Have  you  used  a  computer  as  a  part  of  a  job? 


For  questions  18-23,  estimate  your  highest  level  of  proficiency  for  each  category  of  video  games  using  the 
following  scale: 

A  =  Never  play 
B  =  Poor 
C  =  Average 
D  =  Very  good 
E.  =  Superior 

18.  Flight  Games  (Flight  Falcons,  Air  Wolf,  Top  Gun,  Danger  Zone,  Asteroids/Blasteroids,  Red  Baron). 

19  Flight  Simulation  Games  (Afterburner,  Thunderblade,  Twin  Cobra,  Twin  Eagles). 

20.  Adventure  Games  (Lord  of  the  Sword,  Mario  Brothers,  Double  Dragon,  Marble  Madness,  Ghosts  and 
Goblins,  Pac-Man). 

21 .  Fighting  Games  (Ninja,  Karate  Champ,  Battlezone,  Superman,  Street  Fighter). 

22.  Sports  Games  (Body  Slam,  Punch  Out,  Quarter  Back,  Final  Lap,  Main  Event).  t  j  \ 

23.  Science  Fiction  Games  (Astro  Warrior,  Metroid,  Tetris,  Time  Soldiers,  Millipede,  Space  Invaders). 

24.  You  will  be  using  a  limited  number  of  computer  letter  and  number  keys  to  perform  and  learn  certain 
skills  next  week.  You  will  be  given  careful  clear  instructions  and  will  have  lots  of  time  to  learn  and 
practice.  Knowing  this,  how  comfortable  do  you  feel  knowing  that  you  will  be  using  computers? 

A.  Extremely  uncomfortable 

B.  Uncomfortable 

C.  Neutral 

D.  Comfortable 

E.  Very  comfortable 


THANKS  FOR  YOUR  PARTICIPATION! 
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